Micron-sized dust particles immersed in a low-density plasma acquire a large negative charge, Q d = Z d e 0 ~ 10 3 -10 4 e 0 . A cloud of trapped ions with the total number of Z tr ~ 0.5·Z d can be formed around a dust particle [1] [2] [3] [4] . The trapped ions form a broad shell with the maximum at R m ~ (0.3-0.5)· i , which screens the proper charge of the dust particle from the influence of external electric fields. Only the effective charge Z eff = Z d -Z tr manifests itself in the interactions of dust particles with other dust particles and with external electric fields. However, in the external electric field, the system of the dust particle and the cloud of trapped ions (the "dusty quasi-atom") can be polarized, and thus the system acquires a dipole moment 4 .
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In this paper, the polarization of plasma around a dust particle in the external electric field is studied with the help of Monte Carlo simulation. It is shown that for a lowcollision case the coefficient of polarizability of such a system has a non-linear dependence on the strength of the external electric field, E. For small external electric fields, the polarizability of dusty "quasi-atoms" is very large (α ~ λ i 3 >> r 0 3 ). In strong fields, the coefficient of polarizability α(E) is a decreasing function of the external electric field due to field ionization. With the increase of ion-neutral collision frequency, both the mean life-time of orbiting trapped ions between subsequent collisions and the coefficient of polarizability of dusty quasi-atoms decrease.
The induced dipole potential in the plasma around the dust particle can be as important as the wake potential obtained with the help of linear response theory 5 that does not take into account the influence of trapped ions. The obtained results are important for understanding the phenomena of dusty structures and waves formation in low density conditions in complex plasmas.
